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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a highly accurate 

simulation technique that is suited for the manufacturing "~ 
process and a device structure of a semiconductor device. 
SOLUTION: The result of a measurement (step 101) of a 
semiconductor device that has been manufactured actually 



is compared with that of simulation (step 106), and then a 
physical model for simulation is updated, if they do not 
match (step 105). Operations for updating the physical 
model are repeated until the measurement value accurately 
agrees with the simulation value, and the physical model, the 
measurement value, and the simulation value where they 
most accurately agree each other are stored in a database 
(step 104). Structural data and physical models, that are 
similar to a manufacturing process and structure data being 




recorded in the database thus constructed, and searched j — r 

and the simulation (step 106) of the semiconductor device | 

that is scheduled to be manufactured next is executed. 



& m # it & $s ^) 



(ll)»HFttl«^HS^ 

EMH^R 1-330449 

(43)&KIB ¥1*11^(1999)11^300 



(5i) into. 6 mm^ 

H 0 1 L 29/00 
G 0 6 F 9/44 
13/00 

H 0 1 L 21/00 



F I 

HO 1L 29/00 
C06F 9/44 
13/00 

HO 1L 21/00 



S^it* 8»*^*6 OL (£22H) 



(2i)mis#^ 


^H|3pi0-138873 


(7DUJKA 


000003078 










mama 


(1998) 5 ^200 




#^;ii»;ii(eTU^p5«i;iiW72»fl6 






(7?)&9i# 










#*/i|*«£t1j»TK3t#EH«T8#« * 
















-m 
























AM #A 






















(74) ^33 A 





(54) mwozm *wtmw(osmjjm. ^z^v-^^ymm, ^5ak-y3>m ^ak^s^n 

(57) [gift] 

I, 

•y710 1) fflgSiyial/-y3> (Xf'i-riO 
6 ) comSktiitMtL (Xf77103), 

tL«f^5 a-U-i^ayrnvm^f^M^rth (xf7 

7105). iigfflfc x 5 a k-v 3 yfifc fim%. X < 
yaylJ'f-^'s-XCRfftl. (Xf->y7°l 0 

= A lx-^ 3 y (Xf--/7 0 1 06) 2r»rf-g>„ 




(2) 



ffflf 1 1-330449 



(4) f-^^-AJiELT, mi»¥^*sa^^ 

UV-ya y-^&Xr-yT" 

(o) iyS^U-ya^SJffl^T, fit EH 1 CO 
( a ) fjfam 1 ^¥&fti£B«^&t/#tt<7y>& < b 

( - ) fflScM&z X 0 , ifflf eai£t£ft b BufEv' S — Jy 
g y»^S k O-iSc*^ v >i§-£ti N Mia ^ 5 a l^- iy 3 

y«ss * friar - * ^- x iz m tmtrt hxr-vv 

-X£#BiLT, ^CO^^B^S J.^--i/^>' 
•t&X-f■y7 0 

yS^^/a y^mt fcifcttLTfcfcr'-* *«8rf 
f£r- *"<.-X Sr#Bg t , JHIR £ tut Wffl* r)V £ Jfj u 

— ;y g yt &y$. yg ygfik. 

tiMt& ySaU-yg • «S*S*it«¥a k , 

friajtie^j: o . mmym%bmiy s^iz-yay 

f/H:» TfrZmm~f& y^j-Wyg yfflMt 
Timm^fStb m<HftSy5ay-y3>i 

[1»£«3] S^XT7rH^rfy^y-ya 

(-f) r-^-xcDrtg^jgLT. ¥##=£§B<Dfl§ 
it, ypttto**^ m»W#tt«lW>3r<kl>--- o 
Jy5j.l/-ya yf^Xf 'v7 

(o) ^iy^ai^-va >-«is*fc, mmzw&Ltz* 

SrJtWrf&Xr-y r 

la :> S a V- y 3 >' W^fr £ ^3! L T fJK iy S j- W - S' 

(-) Hiriej:b«tcJ;§-gc* s ^*i-&(±. friB^s^v 
a y(om&*m%i7-?^-A{z&MUft?&XT- 

•yy° 

immm4i y $a.y-y 3 ymmzmftZit&titb 
A£ie«L^ie»m 0 



x-f-y 7° 

(o) I^ffi3ftfctt£«ffiffl*fflvvc, 
^y^o.y-ya yt&Xr- yT 

Xr-yT* 

ISiy 5 a U-zs a yco£:t¥£$8g. LTfijIEiy S * ly~> 
3 y^O^-fXr v7 

3 yco^s^frier-^^-x^iijDffi^-r&xr 

[tt*H5] yS*l/- y 3 yifi«M- ft* 

s*i5T-*#*iE83*u friars a 1—^3 ycote* 
-9&tkftwk&*. miy 5 a v-ya yntsmn 

cr> <m\,z jfijD»# Six-Br-^^-xS-ia^L ?t i2i»«E 
|gr-^ / <-x(±7 0 n-feXr-^ / <-x • 7?^;ytf 
fJiaro-feXr-^-^-X ■ 7r-f/Ui, #S^jtXS® 

t y - h ^ ii^^ifccoMjtxgr 7 • vr-iMzimz 

r-^^-x • 7r^m, -eti-e'^x, fjiea^temia 
mm. mmyi^y-yayco^mmmm. y^ 
iy->- 3 ymxfjy r A )vwm&b m<ti>*i 
•t&zb%%iWLb-t&y$j.y-yaym-T—?$:3dM 

[000 1] 

&<nmmmztt o . =mc¥#ftHB<oJi#:swjt7-u 

•bXKiti^, ^»f*§IB (r^Mx) £0«it. ^Mft 
«mWWtt^£IMt ■ yUl/-y 3 y 

coro^ a Ifza yt: b o ^&ia 

S*«ft:, yUW-ya yfflr- 9 ZidM ItzsffiM 
[0002] 

®g.<ot#kt,zm\ zcorm^xhfimmi. *mfam 
siawsn- ■ mmzmtxuMa.m^j'mm^n^y 
%¥mt*mwcomMY ■ mmzts^xit. ±c2-?«ys 
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-JiOliBtlSSrBf^ija* rVWcSo'v reft* L . 
4MB, &*^tt*<0^f^6»<0««S*«OttM*W3B 

T ^f^S^X^WS^ftt * m h -> T ftff -f 6 f-V W 

[00 03] LSI <AHfS£;fe{t*HR<73ft5*i: LT 

cvmtR*?mwkzti&. * lxz. corwswt ^ m xm 

STJft* S ix § * coflfi w «it Sr f t3tiT 

flUcOUMrnWySAW-yayk, ClcO 

[0 0 04] L#>U ZCOyu-^X ■ 7*^x^5 jlU 
[0 0 0 5] (fflUj&l) — ?lt /ntXySil/- 

ztx'ht. 

[0006] (-f)^ ro-bXySaW-yayC 
OVVtf&HjrfS,, MCOrn^Xyialz-yg/Cffl 

ntimm£%zi>t<,zfte > tix^&<r)x\ f^tf^* 

ySa Cffl^jitf lZfotz~>X . ^a^T-'^cOjiffl 



[0007] (n) — ^r. fA'^ySal'-yayt 

t TMfifc 0 ±fc =5r < & r> X < 5 tztb , cKft^ r/l/Cii 
»fl6W£Tf S 03T\ r> * Mffl-f h <F>im®X 

ffl^ coaxal** x 5 ^3 >~f&tz#>. t\w$ 
mats. vsL'oWidKZfii.T&miT^ 

[0008]^ct)J:^ s5r««"Cfi, lt»«S k I t*n*BI 

a - * <0!t»B#fa S L it 0 , ft =f- * -r^ $r jiffl-f^ 
tt* 4 ' ft*. 

[0009] UUlSMH Lfci d tw, rn-b^ySal/- 

fflv^tv^fta^T^^ft^rfl • m£<o&x&-fih 

[0010] ( IBB&S 2 ) SQR<0¥W^a<0« 

jaiatiiv^ji. i?js#eio^MosFETcoy- 

(BJT) uoiKfi*l»«*h fa <OtffeoS*f , $^3tX 

mmjM^Mmmsmiirtmmz &&tzfr. ±.m Ltz®. 
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ttz. ^.m^mu^ux-f^miz^hx ^^mosfet 

[0011] 

[^W^ti? k-f&IBig] ZfOXolz, fe*coT 
n-fexy$ il/- -> g yMf^f^A xy S a I/— y a y 

[ 0 0 1 2 ] ^iMi««I6<)#tt«n -y b 

ii, &&gJg±Sco¥&#=^x^ftffl^rn^Xft^| 
Rfc* h StfsSrltfifcr WWC* &n k V ^ PJIHjSft 

[0013] ±iBra&s«-*», *feaH(i. m&?'U 
x^mmmmnmm&mizis^xmzfsimkKi x o 

t . ^a^x^coatuRt^R i mms.^mmzfr t > , 

kT"$>-g>. 

[0014] *ftw<7)m<?>mmt. ±&*kmzm^t 
t *> jm» t & £ k •* &*mfcmwcommumit mm 

■fhztX'hh. 

[0015] *%,mcomzmcDmm, mm-ttmmt 
TfWMvm^m.fimM&^mwx'. mmMz&nm 

zmm-t&zk&mwt-tz. 

[ooi6] *%BmmizmcoBm&. &&&&& 

t» § £ fc **T*# S¥»ttSy 5 a ly-^ 3 y£§gft 

[0017] *ftwcr>&izm<o3mt, wmt&ymm^ 
T^cDWiRRr/^mmmB-^mwx-, mm® ■ tmss. 
%*mfti> y^mmmt & z tx-bh. 

[oois] ^m^mzmcomm, «jt#e* 



t mtt s ; t **-c* h^-mfcy s a y- v 3 >um ft 
tm-f&ztx'hh* 

[0019] xmkonizmoBmt. §mtmm. 
< . mmffnzimm.%iii$kzm& z t vx-z 

jr o ^wtimm&w&th z t x-h h . 

[0020] *f6^co5gt:flfi<OBWJi, 0^ 

[002 1 ] *^BBWHCflfi<0@W{i, ftiS ■ ■ 
SttBE^W*^ 3 a U-v s ycDmniz&Wj:?-? 
«.-x ft tStt L fc a y t * - ^ ff^ffi 0 «It^lBfM<* 

[0022] *%0^c7)^(cffi^@W(i, 0^ 
I^S^tt ^ X ft tStt L fc 3 y h° a - ^ SE ^BX 0 

^=Srie»««tft«tt^ s 

[0023] 

Lt, ^lil^^Jft^a k^lBl<0^»f^«ft^5a 
3 y-f^Xf v7 ; (n) £C0>-S aP— v-3 y 
W$Smftfflv^T, SSl<O^NW^l!ft33!l?C«JSrs^ 
T -y 7* ; ( A ) m 1 C0¥mtk»£WC0ffimRVW&Wj?% 

<fc&-;fr£«l5£U ^^SJ^lsmt^SAk-ysy 
cdlSSkftJtfS-rSx^-yr; (^)ib«(cJ;D- S)^ 
eSty^^lz-yg y Ofe* k O-fC^^ V , 

ySiV- v 3 ytfottSft-r-^^-xtcsjo^fff S 

Xf77; (*) i WjiJPftfft J: 0 81^. 
ix?t«r!t^T-^'<.-Xft#BgLT, &2cr>*mfamS 
Jyiil/-y3yt§Xf77!:KW<{: t=5r^» 

-^-Xj tCti, MOSFETf«»gt^S 

Sigftco^EtfO^^S-^V -X/ x H u -f ypl«^> 
«f^»S*«0fllJST-^k. mf.«07D-fe^yS A V 
-y 3 >-|*, fcil/s -aw«jtISft^Tf^$n 
^*##^l«<7)«^WWtt<7)ai^lS*k fWf'AMXy 
ijy-ygygl^JW. $A>H. ^"W^fl^ 

MfSJt^ff^TSttL^SW®* MOSFET 
h L § v>ft«fftf^o#^coJ: o ^70-fexmiJ 
tf>oSc7)r-^^k"ft. rf-^^j >LU« 

U o # mco X o %7° o -fe X cotf o § cot- ^ '<•— X 

ftflKeuTfcwf, ni^(3^^sfttet-ri»m{3. 

«iaiS^)S#* f Brffik^S*>'o"C*)S. i-%h*>. * 
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o-j tn&) Sr. j&mzmMLfiiTv-txyn- bit 
[00 24] mz, *mkom-crMWa^ ySzl/- 

x g v \zm&<rm&t ir)vm%b o , * w a ■*=> t^a 
T)icom^mMcrmm^)v-imi i . sbr u^a 

SS-v-SaP— -/HyfUf"//; (n) 
Kitt^X^-yT ; Us) ZZf&ltzm 1 <9*N£f*itS<9 

«3&&t*tm<^£< fc t>-**asu, .i^aisae* 

•y7°fc*^&< fc tm^t&ZbifitftLW 3rfc. 
«JlLES*«#-»««t L L- * v £ #|# 

fftL^^T'ifeoTt), fA^XySalz-ygy 

fta^-fvui. fta^a^T^t L-csmiSixfcEiR 

5"<.-Xj fc LT«#LTfc< l It* s #^ U\ ASM 
atx/KOhXh^A^ rf-^-xj £;LT{fc# 

iSv flit t^#>£> >- 5 a P - y 3 y (c Sfflf 5 d i: 
tf* , *H*-5*^««W • iKilWSJJ fc . * LT . 

JSt-ttitfin. .leak 3 I; , rf-^-xj fcL 



Jy S a y 3 V<0tS«*f»& - ^"Blfgfc =5r-6 . 
[0025] -fZhib, *mi<om--cr»tmiz£tltf, 

*mmmn&9mrMmzy°u*x ys A i/-y 3 y 
fammcom%mmit xy $ * iy-v a yie*fc 

-^-XfcfflWC. yS il/-ya y^BtlftjS^ix 

[0026] ^mw^m^wm^Mumm^ *m 

?"/!/— 7°: Test Element Group) J n"^ — y$rfflV^T 

#-)ia«, # D -y vmz^K^im^L, mjzztitz 
[00273 *mx?>m-<7ytmi±, ¥hm^kko«h 

L , M?^tltf)^ffl^ 

a?*^, m%mmtcDftco?p-% <bi>— 
-^^y^-t^^^\y~^3yw>b. mmco^mfomw. 
<v®m-m/m i &<n'y% < fc h —n * as l , ; waste 

*t y 5 a l/-y a y^iSt 5:Mt4 y S a y-y 

3 y®% ■ mmMum^&t . icojt«t: i o , «s 

llStySay-yg >-«teft fc cO-gcA^fecOiSHrt 
IZ%\, ^tj&\Z , ffiWft a t fMCiftit rVy sgfT-T & 
y 5 A y 3 yfflftatr^ST^Sfc Sr^ < fc t> 
*f S yUV-ya y^BTS) S ^ fc T"J> 2. . 
[0028] lit. rf-^-Xj t<i, 

Xf-^t -?-fLA>c07°o-bxy 5 A ly- x 3 yfe*. 

mmmft<om&%s% fc f«f'AM XySik-yg/ 

JfeWi* "5 ^y- h L S V^««EE(f feo#t¥<0«t d ^T7° 

D-feX«^0#<757 : -^^fc'* { « ; i? : Sn.l>„ >r 

c0r-^"<-x^(±, SgccOftJltTVySrSatTffiff 
v > . &3§Wit f;y« txh^AJf-^^-xcf 



(6) 



1 1-330449 



[0 0 2 9] 3WIWOfltl<0««(Ct»tt4^5Al'-^ 
ayg|?(±. ¥#W«orntX7n-*Bfg«|(iiit 

w - ? < k h --nth h z t ffint i w 
[00 30] *5tWcof&— common ui/-y 3 yg 

[0031] -t^h-h, *3tw<?>m-<?ymnz£titf, 

Za.^-^3>^t^im-t^ZtiZX'0. 

Sz.i—i'ayi&mb&lkMrr&zkizir), 
tmcn^^m^iv^mm-thzk z^mz-t&co 

[00 32] #«HJJcoS&H<D#8Ki. ( -f ) r-^^- 

ynxf-^r; (d) >-s ^.v-^ g v<nm%k. m 
mizMmLK^i^&<vmmmm&v>'j?%< t %>- 
■frmw&k k t imt iXT-vT; zcoitmz 

7°; (^)-TY. JtttfcJ:&^#ft#<0*£-{i. 
vT*'Mt£<k aV-^3 y^&T'J) S ^ 

k\zt£h> 

[0 0 3 3] ZZX\ rf-^-xj Cli, 



m:mmtt0i£. mmz*mw^mmm-&mz. r 

cox\ yu-^xim^^tm^z^h . 

[00 34] #(2, *5mcr>m=cotmiz. ^s^iy- 

^Tfrzmm-t&nwnmizmo xo^wsuzmmx-h 

h . zco^iz<7)*ftm<vm=cr)tmizm& >■ $. 

fta^ &SIfKU i $ n?t Wat r/l^ffl V ^ 
T. yi A l/-y 3 y«SL SH^S8J§ t^^* 

^awiaj^ism t coimz tx. m%n~m*-%.®m 

folZ%\,^-&^ SWltf/lCSILT ySil/- 
y 3 y^D^MJ:l>, -gc^'ftjf^*^ 

i»xf7 TWisttuxiz, ±m)jmtmm*iffix'h & . 

i . i^mmxm^^i'n^-^mmco^m^'fMz 
tototua* *wmmm-*imx$>z>« mz. mwrnm 
*tm±, mmm^T)Vk Lx^i^-i-By^ 
mztitzmm ussms.) izfcttztxhyy&wnB 

#X\ ¥-9<.~x<nft®kLxm?LXii<Zki>m 
&t^\ Mfflfam^ T>v<r> tx h yvh. 

mz, mmm!Kcon^^M^T)Ufrt>i<- $ 3 y 

IzUffith Z k tfXZ , Wl^E-r/KOUa? ■ MWfim^i 
b*sh. ZLX, mg.HiMkk is $*l<-i' 3 ycommk 

co-mmnixii. txhT'vM.znxsmiLx , mz 
ffimmnw-mm^Tfrt ixm?ztix^mm* 

f^imm-t^Xoiz-tiHiJ:^, ZCDXoliZ^ 
mmz, ftfgcr>^i<-ia.U-i'aycD&%:£ftZ>Zk 

t^mk^h, 

[0035] *ftwcommcDwmi, m-comtcm^ 
tz*>$j.u-is 3 ymw.zm^x , mH^isT^^ 

*rt Lfc 3 > fa - 9 mx-JR 0 «ri6«rWi«*T* S Z k 
T*>*. -r**)t». ^BflcomH^tSii. (-f ) 
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(o) m&ztitzi&fccofmzm^x , 

JyiAl/-y3yfl.XT77; (A) IWySaW 

-is a ycom^bmm^^imm^mmRx/mtco^ 
%<tt -^mmm t * itm-t s *T -y T ; ( - ) 

O^fc-TX-r-yr ; (*) — /j\ Jt«Ki 

{%frt & XT' -y 7° b t W^yiay-ya 

yro ^7 Afct&ift t fc 3 y f t 0 njUfiSriB 

tmfcTb&ZbTbi. ±IB (n) coxt-v7° 

x. -mt-fe&mmztc^m^ii. mcrmm^TMz 

flUyUy-yay^OiMHJ;^. 

T>Vb LTv-S 3 yizmmztiK®®: (&mM 

Jg.) l / zmttztXhy^M,m^)W^X\ t-^K-XCO 
flSfc l/tft#TS«k3&rn^5A£fl!jSLyTi3<£ 

S J: 3 fc T P 7 '5 A £ flf j& L T tJ 1 1 fcf . ^ r 

[ 0 0 3 6 ] CIO J: 3tCs *=<50^?»*fc¥3*fls5y 
5 i ly - jy a y^-ffiSrHia-fl) tztbcoy n ^5 A £ 3 y 
t a - ^ SBR "J TsrH^gE»*SE* fc L , £ cof 
£ 3 ytf jy X^A fc J; o T If Z b IzX 

? itmsssr ■< xrmm. m&T-rmu* 

zmm-tz. gfrmzii, 707t-fa^ cd- 
rom, MOfa^, ^-fe'/hf— r, ^-ryij- 

[0037] zcr>£ oiz, xmxommeyfflSHzM&is 

Lfctf&SWsj: < iS«K&¥3f*iy S * Jy- Jy 3 



±ti. c\<r)aye J ,-?mx-mK>*Iffi%m»®mz 

[0038] *mi<v%iK<?Mmz. m-nftwrcte* 

is S jl V- is g y^mzmi-t h tdsbOis 5 a b-jy g 
-iy g y^ffcOietttgR • ttffi£ft.!.7 ;; '-?*«£ 

#tt^ffl^te* b oJt«(=fc ft S -gc*^#^r*irti , 

jy S * ly- v g y<?5*Slft*i''e(7)|*lS^J&J[Ift# : $tll>T 

^tifzmmcommxm-v- y ■ y r Mztmztix^ 

ISSfE»««, iy5aly-iyg>W«g*IE«1S«. ^5 
* U - jy a V ffl A* 7 r ;HE«ffi« t < fc t> * 

wsscr-rmmti: b^T-t^-xtim-th z t 

Sid USUI'S: if MWWt 7n 

7t'-fa/, CD-ROM, MOfU?, ^-fey 
[0039] #C Clix^c7)1i»coSStXS-9-7* • 7 r 

4 >vmfT^ ^f-^^—x ■ yTjiwnmizk^ 

flHSW Jg t SAW 6:tiWF*U\ v S a ly - x a 

HK)~y5 j-Iy-iyg y^lc:, ffiffl^Jj7)ft V^I^rxVly 
*^iy 3 a ly-jy g y^m^tt ZbtfX'Z . iltf 

a ly-v g y<T>^b CO— gC* J *tm«±\ tXh Vyi* 

^mmmtx, mzmmmmcom^m^T^b lx 

[0040] *%9J!<y5mS7)#®7)T-^y<-x 
(i. r7D-b7ffiio|«f-y"<-7j 7r-</lySr, 

yo-bitmtX, fit«iKLTV^a*<o|gJ§XS5- 
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If^flfct+sh. tztUf. MOSFET<0«^(;ll r 
n-teX{££>-?#cDf-'-:J"<.-7 • yy^ Mi, $85t*N? 
4 0 Z&ftLti&%& 0 t - ? coif 7" 7 r4)Vty-h 

KV-hl/CiJfttrj:^. BJTtli r/p^xlfto 

&A3SWc7)(f <^>£ Zyryy r M )Vh 

[004 1] 

[ ?m<r>9m<mm ] ( m i commmm > m^hji com 

[0042] [I. yn-feXy^ak-yay] Hill 

3 ycD7n— J-v — hSr^-f „ uWyn-feXyS jt W — 

n*XySAl/-y 3 ygf7 05-ffl^l.. £c07"cHr 
7.^5 il/-y 3 >^S7 Oil. rnH:Xy*al/-y 

avssi mmm t s- Jtisrt § £ t i t , rn * * 
ySiU- ^ 3 y r n ^" ^ a ^ffl^a 4 tiT ^ i> ft a^e 

[0043] mw.7 oiz-o^-amm-t&ztttx. 
zcDffimy-'-fzmfe-tz (xr-/ri on. 

C (x) 

C <x, y) = e r 

2 



}7, «IlSt:ov^rn-feXySil/^y 3 

it, uf»no6), f#^ix/c^^3f^a^ 
ffljgfi (flBtr-^) fcJtiws (xf77"io 3 ) . 

<KWC s yial/-y 3 SSIcO^ftSBcOffl 

U ySiy-y^jyilt^Cf-^^-XCSSt 
£ (Xf77*104) . ySil/-y 3 yi£l« 

(Xf 771 0 5), M7ot^ySiP—y 3 y5: 
fi^T (Xf771 0 6), SZ/a^ttfcitlSftS U 
7* 1 0 3 ) . i £ X\ rWK0*mttm&C0M%& 

t\ ^v^>7xw£h\im<nm%<nw£m.X'bz>, *p 

[0 044] iDJittlWw, M^yaAXSSrWti: 

zttf&-mxfo&. zcntztbcoumttx, 

[004 5] ( a ) 3&-0>2rffi ( ^-(OMI^-r^ ) 

#jtr&fcs mjmmmc u, y) {i&cd^t-^ 

[0046] 

[iai] 



«S«fBH-e*> 0 s ?££/7ft r&SL ( M * >i£ALfc i: S 

cm * ycommmn ) commmm a r p ga^* s $ -e 
^-cojtAx /ar p (saAMM-y^anax^ 

B + ) Widfc^-T-'y MRfOy'jay (Si) J: 0 

40KeVM20 0 K e VcOUfflW^D^X 
^n> ( n B*) COAX /AR P {11. 

2 — 5ttS( 76 As + )^« (si P + ) 

3 «±AM M-ycoSi^> y n >-iI^O«*J; 0 i A# 

^^•t±, et^[S]^m*^«o. ax / a r p co 



[0047] ZCO^mizXtHi, &x^mtftm±j*i 

( i ) we>m«%mm9miz£ os«c*»*ci:36*T 

[0048] ( b ) mxco^-ffi ( m~<r,^mff)V ) 
ti, aAJS^OjIiS$r^)*|S]JStcStmi. ^77y 
#g5$£»<2r8rcas. £co*ScOf IJ^<±» ffljhfleco 

4:T*4. $^>{C, aAMJi-y^i^T^/i^aj^^ 
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ZbX'h&. 

[0049] ( c ) m=CDUm (fE^ftltf^ ) 

comttim, -tKb-hmm^y^-fz-dimi. torn 
coht -e&A-f * ycowtiiz tm ix v> < t> cox-fo s . 

[0050] -rtL^zotTj^-ffi (flitf;W co3fe. 
±M<V ( 1 ) jCtRR^nSittt*^. msmtottlB 
d; 0 . iltett & A t, tt« J: < IPI-f (ftltf 

[ o o 5 1 ] z z -rti, >r * y a-Axg t o tm 

Life**, ffi<7)»3SXSto^T t [B]«&^JilI£fr itfJ: 

v\ icoidfcLT, aist^fta^r^^rt* 1 ^, fit 
WSct) j; v ^ff^ ^j, £ as? L fc <5> . £ £0« i J: v >«fft 

4) . ^tOT-^<-xcDW§^^«Jilgt:ov»T 

[0052] zcox ozmmmiEZ, *mmmiw& 

fftKO J; D-fe x >- 5 a W - y g yJEM^E Sr SI 
MOSFET^KBSIgfftiXHr, M 
O S F ET(0#S{jtXgH-3^Tffl*Sn?tT-^^.- 

<&mmt& i> i < \i v x )vavmm%. . y- h she 
my. y-h&. fo&Mz?-himw7*-?mz 
mmix, im?—?kLxfflF+& (x-r-yn o 

4) . ,Ttf9j:dC 7°o-feX^5 il/-i/g ySIS(-J; 



•j y 7-$ h cotz&WjVQm*. rfri>lffliZtix^&. 

il'-yg >-^B 7 0 SrSlBH-f & „ ;«7n«y5i 
if<?)A**Sttf+tt*A^»7 1 fc. Il<7)7n-ft 

^s*«ife«H*j«i»7 4 fc . wssjtBiea&aj*^ 
cox- ^ % t'iim l tzT- 1 2 1 . 01 <o 7 

7 3 t , tl^iltf/k ^ 3 U-is 3 yfe^S.?/' 
-A7 8bfrt>'J?%<ti>mi&ZtlX^&. 

c 0 0 54 3 zzx\ -mcrmmfflfcm£*£frr&Vk 

m^&tLXlt. rn«i/Sal/--/ 3 yi20, v 

j^-y a y&sk ■ m&^itn^-m 6 , rn-bx 

ysiV-ya ym^m*? IVWM^®. 7 7 0 N 
«M!IS!l«»7 4Ji-I<xfe««fl6#a2 0. 7 6, 7 7£ 

tt»ifc«¥K7 6{i. r-^^-X7 8fc«^SfLTU 
%mm&$ktrn*iXis* y%!>2 OX'Xihti 

fltzy S a V- y a SrJt«-rs z t iz X *>X . 

LT^&WUf, rn-tXySilz-yHyfflfilfKf 
/HEff^S 7 7 i,Z J; -2 T , r- ^ 7 8 frtj&m*: 

TjumtRi, w^fr<nimx.T < tzmmtxTzii/ 

7 AietigP 7 3 fciBtt $ tif V M TO-fe X $y $ a U- iy 
[00 5 5 ] 03 (i, 02tiL/;7'ntXySaP- 

o<!o«8EW i Srflt«*^'r7*u v9mx*bh. zcorv-t 

xy5n.U—y 3 yg?2 0t±, ttWa-feXySay 

ymmx-h h f&wst&mwwmMtisfc & 

Jz^tC. rntXy* il/- y-3 y$|!2 0«i. 
rn*X7n-SrySal/-yg 
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mm AlB-ti^ 3 3 k *>£>4«5r < i: tflWtS 

ftTl^l). 

[0056] £ <I -C\ WIfiJPgfl 2 1 cOTn-feX 7 D- 
W32 6^*^<tt«lx^-CV^. Witf. tt« 

x^a#a2 4(iffiiac vd, isscvD, xt-?^ 

X7fy/Igjl!lifS2 5fc UTJ4R IE, ECR-f 

CO H =7 A X -y f - y fCOmZ -/ivhXyfyn^fl 

fij^ft-g., joawj»S2 n±, aswayew^ 

f-A^t^igf (CPU) co— SBfrfSjfcLT^S. 
r- ? f 5ttffi 3 2 fc «fc y'7o y" 7 AfettSB 3 3I1CPU 

^nt&<?)^mmwx-m$LLxh&< . ;«cpucg 

ifcOf eH^BTffiJiSc L T t i V \ £fcfiJ:a»34{±f-f 

x r u ^ gg^7" u > ? siar* 1 13 x <o mm s ft t v ^ 
[ 0 0 5 7 ] 0 3 ic* Lfcjaafpjpgs 2 1 vm^tLh 

^mcOA^T-^lt, T-^IB1f«P3 2a&tt£ft. 
ro^7A^{i7°n^7Aie'ttg|53 3 ^fEtt^ftS. 
<?- L T -I ft £> <?) AT 1 ] r- ^ ^7°n ^ A ifr^JJ^S^ 
ttCPUCi^ii, C PUcOft^co®If|iWgfl2 

1 1 i -or . «m«iJii* { »T§n^ fc t Uz, &xnx 

^ t tzmm W<£ b'cOy 1 - 9 It R A M ^K^r a? 
£ f <0 x- ? Elf 3 2 Kfgtt $ ft & . 
COO 58] 02^fc^T, A7lg|57 1 

— b\ V7X. h^>^^{i70-y t— T 4 

2ti£V : 7°v7y2>.tmm7 3fiCPU, ti£VZ<VC 

<x7+£ t -cotmrnm £ ffl»<o 3 > t A ?■ 

TV>?mE%blzJ:t)mi8.ZtlX\>*&. ZbbcoZJi 

gP7 1 . T-ttmui 2, myj&fs/fmi 3%.v 

ttJ*SB79(i, 03C^t/i7"n-feX^5jiW— */*y 
g|52 0iOA7Jg|53 1, t—?W&W>3 2 , TP^AIE 
t§353 3at^ffi^SS3 4 t*il<0/N- K^iT^fflMT 

[0059] hi iztf LK-mwmimmTmzmft-? 

h tz>sb<7)7°u V? Mi . a y f a. - ?Wi&1R 0 "TIKirie 
7 3 tcfgfrt L . i C07°n A £*!l3I$«g|5 7 4 TSStT 



LT^B/icom i commcommizmirci'txy $ * u 

ffciti.. «i.{f3>b°A-^c0^g|5^^y^a, 

0 1 t*L^^O»S««BCTSrj^f-rSJtiO<OT- 

[0 06 0 ] k^^-C, icO^a^UT^^ii/ix- 
^^-XSrfiJfflL-T, [Slti; d^rn-tx^coTt", 
*tfi6ffli®S<OiSv^a^T r ^a^iC:k** > Cg!4. 

nMOSFETiO«j§IgT"*)ft(i\ ffi&'^X 
-?CD%tl^'ixm%& tiSIWnMOSFETCoV^ 
T, ±^L?tf-'-^^.-X*^^§ftTV^t,coi:-r 
•eiX-^fLCOnMOSFETtOV^rSBiXS (m) 
CfBL)tt. MnMOSFE TT'(iS>* Blltf^ 
S ft , S'JcOnMOSFET TliSiJcOfta^ "riVtf 

T, SBftIS (m) C#aLJtfc§, ro-feXyJal/ 
3 yfflifWEr/P£, fiM«JK<0»BtH4cOJ: a K 

( m ) couTiiiiitf/i' i * t as»**!Hia*T/i'fc 

T, /n-tXySil/- v-3>-SIBWi. H4<Oj;-3^ 

WiHUfenMOSFE T^KJf-r •S»*^<0|?JiXS 
(m) (C3V^(»II^rVH SrSfflLTfcWf. 

coxitis (m) zmtztzcommT-fcomizmbi 
x co-gc*j «t n i fc $ ft h . hi. mmm t cr>- 

fritz t LXt. m4<OhXh7"yMzVti 

x , ftitf/H i / z^^x-ms^m&fr0iumm^r : }U2 

^&mi^mza^^xm4cot.x b7jMzft~>x, m 
iz^M^ f)v$:'M$R i x v Mm, mmmtzmmco^m 
m^f^miRi-iztfrx^h. ico^dtc, 04co 
txb^Aii &mm*T>uz-o\xx®mm&.<rym^ 

[006 1 ] [II. 7sUA>-$. x.V- i/ny] 05 

(4 , *^hbco^ i commcommizm s^v ^ x ^ s * p 

-v-g VSr^fi : t"'l>^i6c07n-^-^-b5r^-t I . i<0 

^SjlW- vsycosifftci^LTti, 06tc^-r»««i 
SE«tE$r^r ItZT'sU S A l^-x 3 y^B9 0 Srffl 

(i, fVM^y? a Iy-iy 3 >T'1t^ft^«S-«JI^f 
ttfc , *88C J: o-c»<5>ftfe«8S-WBWttt *JtlW- 
tlz£ iX^r'^A xjy S ;x 3 >-7°n^"5At; 

i*a i ft t v ^ m ^ r jicongRi/S: s tt s- mtt 
&zt fr~»imzcmm.xjb&, f^^ys A i,-y 3 > 
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m.w.9 ocoi^it m&t&. 

[00 62] £-f, H5«07O-f-A— hizX-oX&ft 

*mwm.w.co^ffi. ■ mm i &*Wrs.-$h (XT7720 

1 ) . —U, rn«yial/-ygy (Xf77"2 0 
8) izk^Xifctbhtvfzffl&^f—fiXllt LX, -r'A' 
4xy5 x.U-is3>£ft^. Ufa ■ 
(Xf"y7°206) o iXV>T\ fA'^^ySaWyg 
y*SSkfflSg8*k£Jt«-f& (Xr-7 7°2 03) . h 

u -fv^xys y 3 yx-n^titzm^-^sm 

L (Xf 77*2 0 5) . MfAMXySaW-ygy 
7°2 0 3 ) . 

Coo 6 3] rvs'-f x^s yt-fflv-i 
€ t^## aftftfl^rrti, - ft x */Hf- mm 

l\ LA>L, MOSFETO^-h^B JT(7y<.--X 
W)^t TlltftiL 0 irtrfc < * < SOT. 88*^ rVP 
*#gfc$r->"C<4. tt^fA-fctt, t^f-^/l^nffiS: 
X'MWi^, % tfNSffl • k 4 i k "CdO^y? 

§ fA-f xy S y— y a y k SE^-r^S-S^i: "f S 

fv\--f xy 5 a y- v 3 y t £ , m tmnnrnx-mm- 

y 3 y*tf-5Jtf*taS^ISJRi:<?5Jt«S: LTSStttT/P 
Off Jg £ BIS L . r * t ffl v ^ x. # * WW 

[0 0 64] 05 07 0-T-^-M^-f J^&rn-fe 
X£**>9jIU f^XyiAl/-y 3 y (^77*2 

06) izttix. m^wm^^^mtf^mm-t 

A'^XySAU-yayCi^. ^«#^IBrtcO« 
tf-5"N-XCfSfftl> (Xf-y7°2 04) . ife. 



ffcU f-^^-xt:ffi#tJ (Xr- .77-2 04) . 
[006 5] 05OTn-f+- Ml^Kf-f^ xy 5 
Ak-yayit i6(:^ffAMXy*Ay-yHy 

«WKf^'-fxyS *y-y g ygi9 oii, m 

91t, [H5y57n-f- J r-h^^L7t-3*y , )ifSSKII 

jm£mT?&mm^mffiz.fzwmmw& 9 4 k , y 
s A y-y 3 ytt**aj:frf saigas 9 9 1 . 

ScOWttcOjSPWfc^^^T- ? k* * *SM U:t 
-^feiS^9 2t, [2 5<D7n-f--v— MC^L^— ii 
^ItSMiEyjfficorn y^AMff^ x y s a y-y 

[ o o 6 6 ] £ z\x\ mmmm 9 4 w-ji^jfts^ii 

^m^^f-ttm&^Stt LXi±. fA'^ySal/- 
y 3 ygP4 0 , yS^y-ya y feS ■ a»gtS*JtlS^ 
S96, f^XySaU-J/g y fflWi^ f'VWM^ 
159 imWh*). W£fflW&9 4ltZixt><r>mffi^&4 
0, 96, 9 7£iJw5r<ki£f!LT^I>. yUW 
y 3 yfe* ■ aKte«J:b«#S9 6«, r-^^-x 9 
8 c f*# $ tix v susMS k ft u y s * y- y a 
y§54 0 X"$.tb htitzi' 5 a y- y 3 y^* k £iti&-f 

S^k^i-o'C, r^M XySilz-yg ygP4 0 Hffi 

mtfrnwcomizm ix v ^{•mtr s t> <>r xy 5 A y- 

y g yfflfta ; &r7yM*T^S9 7HJ;-o-C. t-^- 
xgS^^^a^Er^SrSJRt, f!«V)J|*xf<; 
* * flffl t T ro J?' 5 Af 9 3 IZSmZtlX tt> < 

-fxys ^y— yg ycov— xyr-i lvvflm^fiv*. 

Jg$»rU Btf^XySay-ygyJ'ffl C1<7)J; 

•5 =5rff * £ A t S«S ^r*£m* { # 6 ix 4 4 XM 0 ig-f . 
^3 LXfthtitzn%mm±Z}iij]1$9 9$:-frLX. f 

[0067] fAMXyUy-yg y§G4 0(i, PJtS 

<7)7°P'fex 70 — (c^^s 7°0"fexy 5 a y — y 3 yx 

A7i L^«jt(c« lx mm&, mtf&t'nm 
$m%mft3&zm%. txm^wmm^^ s * y 

ftcome • • m«y>^*^ • lETi&k'cD^-v u r 

, * S V ^i«8S - «E#tt 4 k' Sr JtlylgP±t«*-t 
/swxys A y-y 3 yg|54 ofi. ftttrnfrbco-r-? 

■<73**iM»ti*S'$ A y-y 3 y^«ra©J»gP6 1 
fc, y5 A y-y g y^m^tiJ7i-n>ffi7J^54t, ^ 
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L tzrf—9 tmU5 2b. tVnM 5 a.\s—is a >7° 

b i«)£§*vtv^. »I*iJ»gE6 1 titfHfitff* 
li«8a*fr £ RS-r S «JE/*sEfg^S 6 2 fc £1* 

KfclvTT, A^JSP5 .Hi*- sK-K, -?7X. 54 

y t tztey o ••/ u-f -f x ? t"eflij£S ft£ . 
a*i»as 6i, f - ? ie«« 5 2 tj i tfra ^ 5 a fait 
gi55 3(icpu, tixxfzcocpxjizmmztitzimft 

ROM. ¥z$#:RAM. fi^t.f -f X^&fc'tfDiElg^ESr 
5 4 Jif XT W SB^r t)y? fc" £ J: 0 

[0 0 68] H6tfcV>T, A7JSI59 lti*-# 

— H, -e^x, 70^J«i7n7b'-fa;g 
S=5rfc'Tiifi£Six&. «J3SIJ»ffli9 4, f- 712*815 9 
2&£VTV3 7yAWm&9 3f3CPU. fcit^WC 
PUtCfg^ft/S^ftROM. f#*RAM, ggflT 

At-flt«$n§. £*:iii:/i&9 9(if -rxrw^g^ 

g|59 1 s f -7fE«SB9 2, ro^7AlE1tfl?9 3&Z/ 
tti^g|59 9(i. H7^L/tA^lgl55 1 . r-^IB-fSgP 
5 2. 7W5AfE*^5 3M>'ffi7J^5 4fc£aicD^ 

[ o o 6 9 ] @ 5 ^ Lfz-&cDmmmwTm : tMfti- 
mt&ft izm?Lx&^xi>£\,\ £ m msm * 3 y t° 

9 3C1SttU -^7W'5A£^I$lJ«gB9 4T^T 

lt*?^^ i commcommizmz, x>> s * k 
3 yumzmm-tz z t ^t-s •£> . ie^m 

[0 0 7 0] 08(i;mi WHJfiom^fcftSrn-bX 
f— XI, Tn-feXf-7^— X2, rc-bxf 

— 7K— X3, 7°cH»xf Xm, kf^ 

v-+*-hT'hh. ^-mwrnm.. mtrnMosFE 
nm&zn. 1 , wimTtz 2 , msxn 3 , mm 

ft^X<D^>tXfi 1 , 2, 3, , mSrtfa (Xf 

■y7°3 11 ( 1 ) , Xf7 7'3 11 ( 2 ) , Xf 7/3 
11(3), , Xf773 3 1 (m) ) . *L 

T. ^n-?'nc0^jiXei , 2,3, , mt-5V\ 



THIjgl, 2, 3, , mSrfi^ (Xf <y7°3 1 2 

( 1 ) , Xf773 1 2(2), Xf >yT3 1 2 
(3), , Xf773 12 (m) V 

-xmmuYvAymm^m^m^. m$0*mi 

m/n-bxf-^^-xi, 2, 3, , ml: 

««jsxei. K3SXS2. sitxs 

3, SJtXgmt*tJiEt/irn-feX^5 aP-j/ 
3 V 1 , 7°D-tX>-5 a)/- ^3 >2 , 7°a-feX^5i 
1^— i^3>3, , 7°n-trX^5 al/- is 3 >mSr 

flV^, ^-ix-etlcOv- 5 *.\s— is 3 yt&Zkb, TD-feXf 
xi, 7°n-fexr-^"<.-x2, rntxf- 
^-X3, rntxf- XmlcflfcfcSix 

U fta^r/^ffla^^fiEL, rn-feXv-S 
3 yfflf»S«fiE^ff3 (XT773 3 1 (1) , Xx'y 
7'3 3 1 ( 2 ) , Xf-v7°3 3 1 ( 3 ) , . Xf 

-77°3 3 1 (m) ) . LT, -f-fl^LCO^jtXgHo 
^T. S:i>filScOJ:^7°n-feXv-S il/-y 3 yJBWI 

2,3, , mC, flKt-f-^ 1 , 2, 3, 

, m MOSFETCOS?JtieT&tL{f, 

ZCOTXHzXCOy— fK.— X 1 , 2, 3, , m(C 

^mjM^^T u y^i-icoizms^vm^is 

ttSWSn?.. §7n^Xf-^-Xl , 

2, 3, , mlC, «#3*Utflfig7 r -* 1 ■ 2, 

3, , mJfflUtf^MXySal'-ya^fif 
•5. -ei-T. El5c07n-ft-M:i-5T, f'^x 

fA'^yiaU- x 3 yffl»««aESrMT-fi. (Xf 
■y7°333) . Cl<7)fV^ XySil/-y 3 yfflflJJKt^ 
G2r, ft t> feix 4 4 tUft OiSL, C<0 

IS«»tilfc«»W^ ttSrf'^M Xf-^<-X 3 7 0 
(C«#"fl» . ZCO^'U Xf-^^-X 3 7 0 Wi, W 

[007 1 ] 08C^L^:Tn-feXv5 aI^— v-a yffl 
ttOtftSE (Xf -y7°3 3 1 ( 1 ) , X-?77'3 3 1 
( 2 ) , Xf 7/3 3 1 ( 3 ) , . Xf y7*3 3 

( m ) ) RVt'U Xyiil/-y 3 ^fflff Jt^fiE ( X 
f 773 33) (i, l2Cit7'D«-/SiV-yg 
>^g7 0Rl/m6lZ7jk-?y;*s( Xis$*.ls— is a y$& 

y 5 a ly—> 9 V^S 7 0 C/O-kXy S a l/-y a y 
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[00 72] IlJ^x-^Wx-^^-X^tS* 

12. 

• aj^®kT-*<-Xfc£*y h k 
If^x^S, if-rx^SS, Mtf^^g 

-fU?, CD-ROM. MOfa?, #-feybr 

[0073] (&2<7)mmcomm) 09(2. xmxom 

ffl ^ 6 r - ^- -X wflfji £ jjrf «^ m % 7"n •/ ? 0T 
^-T"(±, ¥»f*2§SO-0!lk LT. MOSFE 

^n^MOS F ETcOSjt*®^ 9 k dcOMO S F E 
Toy- h L^tt^EcofcT r-^^-^tc 

[0074] 313? MOSFETti, j£&ffi/J^R%£ 
m (Xf'yA) ^trfflWC. tS8Ml2'f>'f«y 
•J 3 y 9 x v N-±co#iScoS^^l-X -r v 7° • T > ¥ 
■ >)t°-bttX\ ^--yyHtl, 1 0mmM2 

0, D 7 h«, y'Jn/^iA-^ fcSV^iltSccOx 
ijayV*^-±<7)Zti?ti0>Rftmm (f77H«) 
<DMOSFETfct5Vvt s y-MlnltE*'li%o 

^ftift k L 0 -T 4 . .Pb a n k ,ft k <0«£ii s 
SMOSFETilffl,^, ZflhcO 

[0 0 7 5] y-htS^ffl«ff^(f^O#Wi, f-y 



fc, set. rjsut^fiiof-^j k ry-M,Sv^ 

[ 0 0 7 6 ] .( 1 ) f77Vjtf6«3S : Z\Z\Z\ ?-h 
L#V^««£E£0^-yrp«J«^-5S{COV^T<^T-^ti. 

[0 077] (la)yij3y/xAi(0#f.y7fS 
£Nffl<7DMOSFETj&*KM$*lTV^4:-f*.. 
^C0D-y hco. ^x^Nk±C0f-'yT j (I*gfl>= «I 
CDx-yT j ±<7). ^fn»MOSFET|;-9V^y- 

m^mubessst*-*. £*i£A ijk k*><. i(± 

->xAk(7)f77 j idffiB^ftfc i #|«MOSFE 
T^f. .IWfll^&^x^kcO^yr j±<0£T<7)M 
OSFETKowtfiW f^y-b WfiSE£ 

[0078] 

[»2] 

1 N 

(lb) <XV^T', icO^^^'-bL^v^mESrfflV^ 
T, ^xVMc±cOf--yrj<75y-hL#V>ttmJBEcOS^ 

[0079] 
[|R3] 

•aJL-^-? (A 1Jk -< C A jk >j 2 (3) 

_(2) -/xARB^ol :/-'-Ml^filffWiA 
[0080] (2a) 5/ij3y7xAklCMI(7)f 7 

rmm^hht-th. t-r. ^y';3y)iAki 

C0#f - -y 7°««±(w|eS$ix?t^^-rixOM O S F E T 

tco^-c h l # v Ai j „ * . -e L 

■C, 3* (2) ^fflV^T, yUrjy^x^k±cO^-tT.m 

«f 7 7j ( j = 1~M) (0. ztiz'ticow-vmy- h 

L#^€mff<° A jk >5r^4„ -f&k, y'Jay) 

x m k _h [z a if h ¥-%>co<y- h l § v mmm <■ a k > a 

&.<?>&o\zl®shhtiZ>. 
[0081] 
[»4] 
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< WA k >■ 



1 

M 



N 



(4) 



(2b)«W, ^T^oy~hL#Wfimj±< w A k 

1 



[0082] 
[*5] 



M 

- — E 
M j 



< CA jk> - <WA K > 



(5) 



.(3) n-ybW^S : ^-hL#^MI*E<7)nvb 
[0083] (3a) ln7^y'j3^xA« 

k ( k — 1 ~L ) co^il^ftlcr>^coy-hL^\^mm 
J±< w A k >£^ (4) Srffl^TJCaj-fSo i^F^y 

hw^y-h L^^<i«:E< L0T A>^^j: at 

[0084] 



[»6] 



,L0T 



A> = 



L 
k 



(6) 



(3c) <fcWC\ ZCO^COir-h L£ W1«JE< L0T 
A > ^ T bt S V ^fit«J± C0SMM L 0 T a £ £ 

[0085] 
[»7] 



LOT 2 _ 



L 
k 



< W A V >~< 



LOT 



A> 



(7) 



&±COX 0 IZ IX^tbfz&M O S F ETcoy- Ml^ 
cW^co y-M^ ^fit«j± < w A k > £ S^«H« a k . 

vmmmm 1 0 T cr s- v h l # i ««eco v cot 

[0 0 86] £tz. MOSFET£WMLtltZcr>^& 
[0 0 87] -eUT, icOi-StUTSfefcy-hL* 
A ijk , <'A jk >, <*A k >, <L"A>. c tfjhi 

2 cO*HlO»JBKffi4 MO S FET^S^-v-gy 
Jfc. fiUa^N^^-^CO^tL-ftlS^:^. #MOSFET 

[0 0 88] roi^KLTfrJftSilfcx-^-XK: 
[0089] ( i ) -Ollt *>6MOSFET£»3§ 



3 , I^XSmco^^nKWJiB tTtr-^IP 
Sr. %tl?tl<?m&TM 1 , 2, 3, , mSCV 

— N Its S#Lfcrn-l:Xf-?^' 7 r 4 71^3 

• 7 t<\)V3A Hi. #»JtlSl , 2, 3, 

71/3 5 0 (1), 350(2), 350(3), 

, 3 50 (m) fci2»S*ro*4. ^fcfe. ^ft£> 

«cOSSlgt7' • 7r>f^35 0 ( 1 ), 3 50 
(2) . 3 50 (3) , , 350 (m)li, 

-WU SISfe»iB«««3 5 1-1,2,3, 
m. «J§x-^ (^*e««PJK. BtffcBW) 
l^-^3VC0te*IS««J*3 5 2~l f 2, 3, 
, m. >-SjLU-^gyfflA*7r>f;HHiaiB«3 5 
3-1,2,3, , m, Z ^Z&WMTM{Z^V\ 

ftt b X h ^9 AGflHRtt 3 5 4-1, 2 , 

3, , mfc£^&<fcfc*LTV^&« 

[0090] (ii)-oa«. Cfl^I^IIJiTl 
ISiWtMO S F ETc7)K}t*® 4 0 Lfc«W4 

57D«K^^f-^^X ■ 7 7^^38 Of* 
/n-eXlf^lf-^^X • 7r4 )V3&0CO 

>f^382»i, f-M^«ffi^77W^^ 
< c A dk >, c (? jk J:«#Uf-^.X3 8 2a, ¥ 
-M?^fifff^xArtlfii ) o?;<«A k >, «cr k Sr 
ffi#Ucf-^-X38 2b, RtW-hLSlMW 
J±<?)n >y h rtlfibog < L0T A> , lot tf 
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9^-X3 82c\,ZVm%tiX^h. ttz. ^i)f 

X3 8 1 a, #>)i/^«f-?<-X3 8 1 b, #n 
•y h»«f--^-X3 8 1 c^^trO^. 
[009 1 ] (iii) Hogli. ro«7n-Jgt 

^it $ tvfi m o s f e t coamttt £• m%. i ;t»jg*s 

-y*£A:*Ji: LT^U;f/WXyUl/-y 3 >M 

mmmmm 371, yiii/-y 3 y-fttnieif 3 

72. >'5jiU-^g>'fflA^7T'f;HE«««3 7 
3. tAb?7M.mm®3 7 4H7-t-LT«#L£ 
rV^Xr-^^-x. 7r-f;l'3 7 0T'*>6. 
[0 0 9 2] icOid^ro-feXT-^^-^. ■ 7H 
/^341, rn-feXfi'^o^r-^^-X ■ 7r^l/3 
80, &l/fAWXf u ^-X' 77^/1-3 7 003 

MOSFET^WLT«#LTfcWf. Zti^f—S' 

[0 0 9 3] MtlZ. ¥mfemW.t LTMOSFET^ 
£ -5 £ * J ®fiEft L X < & b tit i)K Mttmiz f ti 

K-Xt^Zfi^X, #M0SFET(;o^T«7'O-feXif 
(bO^r'-y^— X • 7r-f/y3 8 0£^i-i.£>MOSF 

ETOv-'-h*rt^!iiLTteWf. fn< tv^y 

^-x £ Sffi L T < i&Btf* -i> c b {if 3 4 T' t & 

[0094] o±-«i, ^mw.mw.n-mt u, mo 

S F E T £ M 9 iWM Ufc *>\ *%HJ!c7)IS 2 OHJfcO 
JBJB ffi S ¥*fls§S!I« MOSFEW, y-MIH 

Sni FET, MESFET, HEMT, B J T, mm 
b y> y'X y* (SIT) N IGBT S t-f'JX^ 
yj*-mX'i>&\ mt¥4*-Y (LED) ^ 



yi-7th/^-F(APD) mr&ytm^X'lj =fc 
v\ ££>t;:{j:, ^n^cO-r-^Xy* 'J — hr^>fx*^ 

< tt>-«J3Lh-S-ty*»IUKT-t^v\ fit, bjt 

-^SrfS#^;t*^SgT*J>S. SITtll m 

If £>o ^f-^-xtmt *fBT8Br*> & . £ 
fc s v^nSh^yy'X^, 5 'JftrVS'-f x^coiS 

xtLTtin. *mt-tz>*ti?ticwm 

[0095] (m3nmmvBm) mi ui, ##!H<9 
m 3 commcommizm sratxyuu-yg^i 

BB-tS fctfXOfcsSWS: 7*C? -y y" * . 

«3frf6*^-» J,t*>tft70-fey;7D-^»WiJ 

< x h mmxn<7)&m t *iffiX'& h . £ o^3tx^wK 

[0096] *cofc46, 3Stt«3iLJ:3 tffBL-C^* 
11^1070^X70-^, jS*^IH«L3t7"n-fe 
X7D-tJ:tKLT, « t L T ^ & iiiO^jgXS 

t->T. ig^igLJ; ^ i; LX^h^mWm^cr, tyn 
[0097] zzxmmt^lcoii, y-a-^xyu-m 

±£^Mzitmt&i)K t^oztx'foh. iXT<omw 

miZ^ MOSFET$rK0±(f§o 
[0 0 98] 01 MOSFEWD-feX7n- 

ih]± *■ Jt«-r & uiwr & 0ta h . 

[0099] (-f ) ±-f , BffgWTn-feX^fr^ia3T- 
PJLt7n-feXyS aU— is 3 >U2 0cOA7]g|53 1 
^AyJ-f-S. LT, TD-feXy* il/-y 3 Vg|!2 0 
O^I$IJ»g|32 K'7n«y* ily-jyg ySrff^, 

A7jL.7cro-fex^*^^aij§fL§y-x/Ki^'f y 
ffi«o«^$. «o^*ifift«S (tL<ti»/x;K0 
^ift^S) , y*-MMUBW, y^-h^SrlfiSf 1 '- 
y-fc LTffi7J-ri». 

coioo] (a) m^x\ zti^commy-'-fzmm 

mW4 0 3lzAsTt&b, MM4 0 3(if-y<- 
X3 4 0O7D-feXf-^-X5i$L, A7JL^« 
Jtf'-y'tfttjfiv^HJS'T'-y'SrttetrfS. iWflDSr 
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£H*oMOSFET£«(§R-f4. ZCDkoZMOSF 

[oion • <jcwc, y)v-7A<7)$*x-xft itzffim 
vmwm izm t h mum- ttz. & m 

OSFETSr^-T -So iCOi d&MO S FET^^ 
I) y*7l— 7°£ 7)1— TB b~$&. 
[0102] • &WC S 7>V-TB(r)*X\l) ttzmm 

SrjfoMOSFETS-^-^S. ^coj; o ^MO S F E 

Tfrt > *c&7')V— 7*7>v— TCftt. 
[0103] • &wt\ r^-rccotpTATJ Lfcflfifi 

S F E Ta^SrS ?7l/-7°£ /;L~rD fc-f £ . 
[0 104] ^coiotLT^A.fi^^-rD^A 

tj t^ffijtr-^ t>mm Lx^&mmT-fTt> 

01 OCrn^xi^o^f-?^ • 7r>f;P 
3 8 0 «»«B^«JtS-^ LT S J; 3(C , £ c7)^'Vl.-r 
DtJlLTC^|>MOSFETc7)^f).^'tl^-Q^T, #® 
l£ *)7—? • t/7r-f^3 8 1 t L£ Wlf-*-:? • -tf 
7" 7 r A )V 3 8 2 tfTS"^—*. 3 AO iZ&jfZtiX l ^ 
i.. L)t*^t, ^SS4 0 3(±, T-K-X3 4 

-^ii, ^-rD|*]^^fl^fL<75MOSFET»affi 

tietTjiot < & "inmtffc&fiK atj Ltzvm?- 

9 £ 1 h 7 o -fe X 7 o — CO 7° n -fe X (f -3 # ( c -? v 
[0105] ;<0J; a fc, *^BJc0^3^»feWcJ;^ 

T - »it#Si 0 # J l*]±-f !. i a {;»JfiXg*aSj#^6 
Zbtf®%lz%:Z. L#>U ^tfOfcakWi, 7°n-bX7 
n-|ll±coib«^if»SJ;<fi : i5ii^ftfL(i''5r^^v- lo ft 

[0106] *m\<?>%i3(omknmm\,zQh&¥mmi 

StLTtt, S'h'I FET, MESFET, HEMT, 

#o*miH]s«T"t M^ztiim2 com&commb mmx 

[0107] (m4comm^>mm) mi *%b^ 
s§ 4 cvmmmmizffi i.f^w^ys^.v-yHyj'isi 

h tztb^ju x y = a. v-y 3 ymmcoffii&zim-? 



7D^yij.l/-y 3 yg|52 OCDATJgtf 

^5r*ft£ATJU 7n-feXyS jilx-^a >*?ro . 

f-^Jll 2{^t-«^B4 0 3tcA7:-t§o •t* 
^ *> . IB 3 coSSSfeO^TittBB LtzXoiz^ f-'-y"<- 
X 3 4 0 £ 8t5S-f & ifct±iJA^S itJt flKS-f - ^ t 

i5"s-X ■ 7r-f/k3 4 1 IZttf&LtZT'JW 
-X ■ 7r>f^3 7 0a*S»$;flTVv&. Lt^t. 
StR L/Sflljtx- ^ (C^JC L tz f-V 7f-?^^ • 
yr^i)U3 7 OcOiyS Aly-va >fflA7J7 r^f ;HEH 
MH 3 7 3 . AT] t L^r^M X 

>-5Aly-^3>-(cfflV>/iA7J7T-fyP2:^-ri.. M 
1R.Ztitzt.Jjy r 4 Mi. m 7 X-mm lfzr;U A y S 
*l^-^g ygP4 0<7)A7Jg|55 1 fcA^StlS. 
[0 108] ^«A7J7r^;i/{i:. ^-f Lt0fH<^BW 

±X e 7J T'fftfc-f S *^tcit^T A77 7 r -f ^ * f^fiK^ 

A:7J7r^;K±7-VSWx>-S A^-ix 3 >-g(54 0<7)JOS 
$l|»6 l^ATJ^fl. f>^XyS^-y3y*>l 

[0109] commcomm )&iz. 5 
commcDBBtz{%&*mikmmcDmkifm$: mw-tz . 

s.-?mmzmi7-t&&'mzm-f& t><ot-*& . 

[0 1 1 0] 01 3C^-f LS IR^^UHfcij^n 

[0111] (>f ) 4-f , BfS<0«ftt ■ tt«fc»LT« 

WlBgtfOT^M 7,«jt^^-rs^J6c07°n-fex^lt^-t 
|.tft«07n-feXyiay-y3 y^^fll. (Xtt 
7'90 1) . ;c7)7°a-feXiyS^^-v 3 y(i, jg^t 

•eixcas-rsja^wi: . zcomm^miztni&mtcox 
utkftzxnt lxh-x., *commj:mx'Bi&.zix&* 

[0112] (D)^C, ^f77901tf3«fti:L, 

x. mo s f e Tcommjimx'&tLtf, v-xmmms 

^ x.)v<7>^wmm., y-bmfcmm, ?- b^com 
mf—f^miti-tt (xf77*902) . 
[0113] (a) ^t, f-^^-xjts»L (xf 

•/7-9 03) , «fftL^«jtT-y'§rftffi-ri>, 
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[0 1 14] (-) ^com, LSVMUffe 

0 s r - 7 au^e a o 7 s - 7 **B»f a^^ptt^iftw * 4 

1 &ttHrtfclR& -> T v £ fir a (Af'yT 
90 5) . fflil-f-y\ L^«^^f-^ay*$ 

(Xf7/9 0 1 ) . -2r, L%\mfh 

i*T-? o r - 7 wm<n ffisirt (cir ^ -3 

rV-v-f XySal/-y 3 yS-tT5 (X-fy7°9 0 7). 
[0 115] (*) {Jet, ^cOxv^X^Sjtly-va 

8). Af779 0 8 Tma«0«WWttT*> 5 1 
(XT77909) . L*»U t>U Xf779 0 8 

<mmTM<wm*Vi ? (xf7/906) . -eix. 

S^7°D-feX>-S y (Xt--/7°9 01) i, 

i^TD^yS jlI— jyg XJ)?- 9 k~f 

h"r^4 $y g (Xf 779 0 

7 ) . JiltOtfafS $■ X f -y 7° 9 0 8 T'Hfi»f^W»tt 

tf. ¥$ttitB£^t«fjt-tl, (Xf779 09) . 
[ 0 1 1 6 ] m 1 3 fc*rt*«i£ft;cfcf , *##c^S^ 

fc**JU*S. f£oT, *IU^L<(iJ;ft^) &Mf££ 

6. 

[0117] ( ^comcommcomm > ±k<o <t 5 c * 
1 tsjs 5 commcommzz *> xtmir^K 

& i> <dx~$> § t mm-t^s X'iz* v> . £ <Dng^ ^ sis? 

[0 1 18] 02^H7tfcV^T, afsf&HJfcD 



a I'-y 3 ^SlC/D-fe^y S a l/-y 3 yffl«M 

SEJ&**-fV\M Xis 5 * ly-i^ 3 yjmg&aEUBjW 
jKSttTV^fl|jR-C<>«t<, 7n«y^l/-y 3 > 
fflW^il^aatXrA'-f Xy S a ly-iy 3 
SEJUt**, MffiW (^JfttfO) 7n«ySal/-y 3 y 
JiaatP^^X^S ik-y 3 VSSEtftfhgBtffiBS 

ti $> com-smmwcom * co^m^mx-h & . 
[0119] mi AitiMLtimmm^mzmffiLtz 

7D-feXySal/-y 3 yigJ:fA'>(Xy*il/-y 
3 ymWii £X/T—?<—xk$: cr>; s— H^xTT* 
^SB L^aWci^ ?^-y 3 ygfi^«t«£*rf Jlllft 
@T*>6. ^c7)^fti/S A ^-ixg>^g8 0yD*^ 

^ 3 >gi5, y?^-y 3 ■ m%ttmm^f&, 

To-bXy S Aly-v 3 Vfflfta^ •f/HSfr^S&tX-f 

(7D 7 e-fa; H?>f 7") 81fcJ:t;«f^? 
US (3tr-f x? Yv47) 8 2*^fllL"CV^. 7n 
•y t"-r -f x 7 F 5 -f 7' 8 1 fc« LT(i7 a v t— r 4 
X7835-, &tz%ir4X? H7-f 7*8 2tWtT{iC 
D-ROM84£*C9tfAP*>£>#AU Rf£09K»Ul 

/c7°n^7A2riy7.f-Artt^ /Xh-^tSit*^ 

0 , Mi. y- Ay n° -y 7 "Jffl £ iiT ^ & * U SB 
t LTy5ROM8 5^. llf-7ilt Lt^-t 7 
Y"f~ 7"8 6SrfflV^^tfC?^„ iftt<OiS«jK# 
fc f - * ^<-X S- Eli $ -ttT t A < , 3 f» tz T- 7 ^~ 

xmmw\-mmmw.£mi-x i>&\,\ m2 commco 

BMlzi5\,->Xl±^ 7°n-t7sr-7-^-7. • 7r-f;l/3 4 

1, 7\3->zX\it > *2%T : —?«s—X-7T4)l>3 8Q^ 
WfAMXf-^^ • 7r^;l-3 7 0C0 3S!lc7D 
T—fL—X ■ 7r-f;HrSL/-". 7ntxf-^"<- 
x • 7T^f;P3 4 1 RXf^'U Xf-K-x ■ 7rW 
^3 7 0(C(i, yS j.l/-y 3 yfWtf/l'^ffifflS 
S^il^llCi^tX h7'7AE^I«3 5 4- 1, 

2, 3, , m, 3 7 4*"*4*lTV^. L*^L. 
*^tfcV^T(iClti^y5-r / <Tt0f ; -7^-7. ■ 7r 

;y*^-r l i>&mxn^\ m 1 wnjgom^ii, 

±I£3M3i<507 r -7'<-^ • 77^^^, rn-fe 
mX'fo h . * , H 5 (VmmcoBMX'lZ , y'^y-y 
5A354-1, 2, 3, ,m, 3 7 4*ffljjn$ 

xcrmmt. mgs&mmkm-t^x'hz . 
[0120] m5commcr>mmxi,±. mm^f^mm 
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commtmi commmmt ^m^b^x , mm.com 

izmm-fl X o IzX'Z & Z t tt, *»HH^StHrWl.«S: 

a»t^tr^{=a*PT&4r*6 3. hi 

3CifXf7 79 0 lttjftSTO^XvS 

h ^ 7 a £ #5s l r . mm t mm § n s «nt r ;p * a 

»<#Hj Jit r7WcDf*ia»£> jgjR-t & «k o izmtfL ix t & 
^* ^ § WI^ r;l/ 1 o v cor - ^ S:Smt-ix 
t £Jt« U Xf779 0 8 TH^tSJi L?t¥#flcg 
^ D , ^L7tx-rvr9 0 5^-tli^fv/9 0 8 

lz, £Wm-f&ym£Wiiftit,£J:\\ % LX , X 
t 7 7° 9 0 6 T'ii . SjtlgW&ft ^SS^IgcOW* 

& t'co^ig^c7)»iiis^25[#(^si t m^ij l r , mm 

[0 12 1] £<0J:3(::, *«BH{±iiT{i£ttLT^ 

ti&i><7)X'$>&. 
CO 1 22] 

o*fij*»***-r&. mar, m«i^&fb&^jtvN' 
Affl h 5 > : jx 9 womnz a wx ran t & § siw&a* 

co, m?t ■ w&&)ito*wfo±.-th. 

[0123] ±tz. xmvz&tuz, mm.v«jvx-m& 



[0124] *«WKJ:ntf. SWWfciSffllR 

-I fc i-- S i U-^ 3 y^M 

[0125]$ t>iZ, *miiZj:tH£ , 

[0126] *»flfc:J:*tfr, Sffl-f Sftfl* 

[0127] $(i>t s *«B^KJ:il{f. Kit#®t 0^ 
T-n-fcXJf/o-p&S:, ^IBfcim»f*ci|{fS-«!JtL*<T 

[0128] 3^C, #?fcnj|£ jfttf , 3»*WtcS»S 

^ 7 a s- tstt l «: 3 y e A - ^ ts^BX 0 nrnzmmib 

[0129] §^>(c:. 3WWi»=J:*itr, »3t^®i 
t^.St>4 Zk&TZ h^mWi' 5 g 

[0130]$ fe(C, *^BJ|(Cj;tl«\ jSjg • ■ 

«ft s^^^fr^ 5 a. i— ^ g >commz<&mtcT-'-? 

ztsw l tz 3 > t a - 9 mm k> ^imzmmft 
*mm-tz>zk¥x%h« 

[0131] $li>(C N *%HJ(C«J:^{f, fiSl/^WTffl 

*^S^»jtL^<-Cti-5aU-^gyT\ Ztlh 
*WStt>&Zb1Mmb*i:&. 

immcom^tm] 

[an *^com i commcomm^m^nmm^ 
[02 ] ^bj^i commcomm^ hmsjmmm 

Sr *-T4 7° n -fe x v S a - ^ g y ^M. * ^'t^W* 

[03 ] *f6Bflco» 1 «HfftiOm^ffil>rn-fexy 5 
iU-ya ^coitBg&^-f 7"n y^0-C*4. 

[04 ] *^co^ i comm.commi.zimmm^fivco 

f£mm&c0hAh?"7J±$:^-t<, 
[05 ] *^comi ^«ScO^«(CiS&»JK«!IE^# 

[06 ] «5dftc0JgJBtffi&»JgE«aE«IB 
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[07] *%wcom i commnmrnizm & tv nm x ^ s 

[09 ] *%.wcom2<DmmcDBmizmT-?<-x 
[0io] *m\(ot&2<7mm<mmzmhzrxi*LX\$ 

[0in *mi<7)m3commcoBmi l z&&7'u-kx~> 

io.U-is 3 y$: mm-f 4 fc tfxofltsSW* 7"a -y ? 0T" 

[01 2] *m\(7)?$4<Dmm<?)Bmi l z{%z>7 : JUxi' 
[01 3] *9bw<Dm5cDmmco&miz&&m»i*mw. 

[014] *»!H<Wlfl!y Ul^-y a >-§£»9*Mi 

[»#coittBJ] 

2 0 Tn-feXi'S j.1^-^3>-SI3 
2 1, 6 1. 7 4, 94 gUUHflfflS 

2 2 >f*yaAxs«Da^a 
23 moiwm^si 

2 4 it^XS^fl^S 

25 x.yi->yxmm*& 
[01] 



2 6 tmTmm&& 

3 1, 5 1. 7 1, 9 1 ATjgtf 

32, 52, 72, 92 r-?f£'fi£l5 

33, 53, 73, 93 T<n?7J*nttMM 

34, 54, 79, 99 JijTjSB 

4 0 r^'-f X^S a I— 

6 2 HE/lKSi&g^K 

6 3 *^Wttft«#a 

7 0 rn-feXySiV-ygyil 

7 6, 9 6 ^5AU-^3VlSm-8lJglS*Jt«¥S 

7 7 ro-bxv-s a p-^ 3 yfflfta^erVngfT^a 

78, 98, 34 0 f—^K—X 

8 0 fiftySiU-yaygl 
8 1 7D'ye-fa?H^y 
8 2 ft-r-rXy* YvAV 

8 3 7D7t-fU? 

84 CD-ROM 

8 5 ROM 

8 6 tf-feybx— T 

9 0 fA'^ySil^-yaygl 

97 f^^ySiy-ya yfflMt TlVgM^ft. 

34 1 ToHrXr-^^-x • 7r-f/y 

370 f^Mxf-^-X- 7r^f/k 

380 7"o-fcXt££>-?#T— X • 

38 1 ^fSOf-^'^r-f^ 

382 LlUf-^'t/??^^ 

403 



[03] 



20 




(20) 



«PBH¥ 1 1-330449 



[023 



/o 



[04] 
SftxtSGi) 



71 

1 

72 

i 



73 



74 



20 



76 



77 



/9 



/8 



[05] 



208 



206 



201 

i_ 




205 

L 



91 

_ y 



92 



93 



KM 



52 



[06] 
90 



94 



40 



96 



97 



[07] 



40 




53 



61 



,62 



,63 



99 

L_ 



98 



54 



(2 1) 



iffiW 1 1-3 30449 



[08] 



[09] 



311(0 



WSitsi 



■21 



311C) 



31 2( m) 



3 40 



341 

L_ 



350(0 



1 ^a-faX 
-7 s — Ai 



350 Cm) 



^ K — XlT 



331(i) 



ttftttK 



331 (nQ 



^ , 

370 






333 





3fO gg_ 



T350 -3 



sttxaci) 



Afl774A 



1 t^h^A L ^-354-1 



350-2 
350-1 



}---^351 -1 
352-1 

353 1 



350(m) 



nm cs(m) 

351 r m 



J 



352 -m, 
353 -m ] 



A 71 77^ 



354- m-, 



♦HSSU^-y -381 



L*t,M*r-* -382 



-3S0 



J-371 



373 



A*) 774 A 



-374 



-370 



[Ell 0] 



[01 1 ] 



382a 




382c 



















































382b 



382 



381a 




381c 




















381b 







^381 



380 





-20 




















340 


403- 

















(22) 



ftfflW- 1 1-330449 



imi 2] 



[013] 




906 



C*>ED 



Sm?*->~nU-i/i> -901 



-902 



no waeo 



905 




*****et*» -909 



[014] 




S5 ROM 



B6 ^-feo/h^-^ 



